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(54) LIQUID CRYSTAL DISPLAY ELEMENT AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To operate the liquid crystal display element at a high 
speed and to make display with large-capacity pixels at a high 
contrast by directly coupling a single crystal semiconductor 
substrate onto a glass substrate and providing this single crystal 
semiconductor substrate with liquid crystal switching transistors 
(TRs). 

CONSTITUTION: The liquid crystal switching TRs 3 consisting of 
single crystal Si formed on the liquid crystal display parts of the 
glass substrate 1 are formed in an array form provided by as much 
as the number of the pixels. The glass substrate 1 and the 
respective single crystal Si switching TRs 3 are directly coupled by 
reaction of the silicon and oxygen which are the components to 
form the glass and the silicon on the Si surfaces. The respective 
switching TRs 3 are connected to respective external driving 
circuits and are connected to transparent electrodes formed in the 
respective prescribed parts of the glass substrates 1 , 4. Voltages 
are applied to the transparent electrodes of the parts of the pixels 
desired to be displayed by operation of the respective switching 
TRs 3 and the arrangement of the liquid crystals of these parts is 
changed, by which the display with the respective pixels is made. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A liquid crystal display element which has the single crystal Si semiconductor substrate directly 

joined on a glass substrate, and has a transistor for liquid crystal switching in this Si substrate. 

[Claim 2]A liquid crystal display element which has the single crystal Si semiconductor substrate directly 

joined on a glass substrate, and has a circuit for a liquid crystal switching element drive in this Si 

substrate. 

[Claim 3]A liquid crystal display element which has the single crystal Si semiconductor substrate directly 
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joined on a glass substrate, and has a transistor for liquid crystal switching, and a circuit for a liquid crystal 
switching element drive in this ;Si substrate; 

[Claim 4]A liquid crystal display element which has the single crystal semiconductor substrate directly 
joined with silicon or a silicon compound on a glass substrate, and has a transistor for liquid crystal 
switching in this semiconductor substrate. 

[Claim 5]A liquid crystal display element which has the single crystaksemiconductor substrate directly 
joined with silicon or a silicon compound on a glass substrate, and has a circuit for a liquid crystal switching 
element drive in this semiconductor substrate. 

[Claim 6]A liquid crystal display element which has the single crystal semiconductor substrate directly 
joined with silicon or a silicon compound on a glass ' substrate, and has a transistor for liquid crystal 
switching, and a circuit for a liquid crystal switching element drive in this semiconductor substrate. 
[Claim 7]TheHiquic^crysta^ claim 4 to 6, wheneirua single, crystal 

semiconductor is Si. n . , v , : . ........ ..j ^ } ^, .<■. 

[Claim 8]The liquid crystal display element according to claim 4 to 6, wherein a single crystal 
semiconductor is an III— -V compound semiconductor. 

[Claim 9]The liquid crystal display element 1 ac6 f d£Mfig to clalim 4 to ^wherein a I single crystal 
semiconductor is GaAs. w u j ^ 

[Claim 10]Hydrophilic processing of the joined part surface of a single crystal semiconductor substrate and 
silicon for junction, or a silicon compound film;jsicar:ried^out,sBy, processing thickness and ishape of<a : ^ , 
request of thickness an single crystal semiconductor substrate, and performingvprocess 

treatment tp:.the account :single; crystal semiconductor; substrate , of i back. torfront tat temperature below .. 
junction Ke^tTreatm^ it pile each other up and joining by heat ^treatment,* A: manufacturing 

method of ja" liquid crystal display element forming a transistor for liquid crystal switching, or/and a circuit , 
for a liquid crystal switching transistor drive. j ; : -Y) : A r^n-rr-?. t - , >: Ak;v- ; v;7 Y- r A r- J 7- 'i'£v> 
[ClairrtjiijA manufacturing method |pf the liquid crystal display element apcording-to, claim t0 applying ; ; 
voltage to ajoined^part ,\n'V- -,•:<>, 'u; • *-.y,ui\ 

[Clainrj 1 2]The liquid crystal display element according !to?claim;4-to: 6/, wherein a silicon filnr* is amorphous. 
[Claim 1 3]The liquid~crystal:display element -according to: claim 4 to 6, wherein^a, silicon ^ Qompound ( filiin,J t s i 
oxidized silicon. v .'• ■ -•.-.■k-, •; /, ••• ■ Vl r! ., ri »•■;*-.. . 

" : : ^ T"- : * „/M',/;" ( yy .^...^» r . rt . iiif TTrrTTTT^ rr •-^••;c v ^v v , T^r^ ^r a1 , ^^ L - ! ■ | y^ , ^w^yr l ' 

[Translation done.] ' /■* ^r*t ro bw-no!- sotjcnT.".^!'* jnaT6qan«r;j of bsioannofi <nn bps -;-tii jo-i*r> 

JPO and INPIT are not responsible for any • : 

damages caused by the use of this translation., ..... . , ; iJW , r . ln , s ,. } . t 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. „„„ . . , , . (S| - , 

3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] _ O'^r-r: y , 

[Industrial Application]This invention relates to highly-efficient-izing and a miniaturization of a liquid crystal 

display element. 

[0002] 

[Description of the Prior Art]Conventionally a liquid crystal display element to amorphous (amorphous),,, , 
silicon (Sj) pf the : thin film formed in the glass substrate. Corresponding .to each picture element, a liquid 
crystal switching .element (thin film transistor: TFT) is.formed, the voltage, which this. .appHes ,tp the liqujjd, 
crystal .p t f each, picture .element is, changed, and it is displaying by s .controlling the penetration degree of the 
light of each picture element. When, there, are few,picture elements, the speed of switching of;this 
transistor is not a problem so much, but. the number of picture elements increases, and in the liquid crystal 
display element whjch comprises thousands, tens of thousands, or a, picture element, beyond .it, jn ;V Grd©f: vir ■ . 
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that the switching speed of a transistor may hear from the speed of response of a display, and contrast 
directly, the switching speed of a transistor serves as an important technical problem. The switching speed 
of a transistor is fundamentally decided by the degree of electron transfer. For example, the mobility in the 
case of amorphous Si is about [ about 1 cm 2 /] V.S. In order to solve this problem, the method of using the 
polycrystal Si (polysilicon) film formed on the glass substrate instead of amorphous Si is also known. The 

mobility of polycrystal Si can expect about [ 50 to 100 cm 2 /] V.S, and can form a switching element array 
more nearly high-speed than amorphous Si. 

[0003]The circuit for driving each switching transistor in addition to such a liquid crystal switching 
transistor array is required for a liquid crystal display element. Usually, the circuit for a drive is 
independently made from IC, and it is made to mount it later. However, if it carries out external [ of the 
circuit for a drive J later in this way, shape becomes large and, for this reason, the time and effort of 
mounting is not preferred, either. Then, although the method of forming a drive circuit in amorphous Si and 
the polycrystal silicon film which were provided in the glass substrate, and attaining a miniaturization to 
them is also considered, unless electron mobility is high also in this case too, it cannot drive at sufficient 
speed. 
[0004] 

[Problem(s) to be Solved by the Invention]In the method of forming the thin film of amorphous Si or 
polycrystal Si in a glass substrate, and forming there a liquid crystal switching transistor and the circuit for 
a switching transistor drive, since electron mobility is not quick enough, a transistor with quick switching 
speed is not obtained. Therefore, the technical problem of that the number of picture elements can seldom 
be enlarged, being unable to take contrast enough occurred. 
[0005] 

[Means for Solving the Problem]In order to solve an aforementioned problem, on a glass substrate, direct, 
silicon, or a silicon compound is used, it joins directly, a quick single crystal semiconductor substrate of 
electron mobility is sheet-metaHzed, and it is made to have a transistor for liquid crystal switching, and a 
circuit for a switching element drive in said Si substrate. 
[0006] 

[Function]By having the above composition, the possible liquid crystal switching element of high-speed 
operation and the display device which unified the circuit for a switching element drive are obtained, and it 
becomes highly efficiently and small. 
[0007] 

[Example]The composition and the manufacturing method of the liquid crystal display element of the 
example of this invention are explained below, referring to drawings. 

[0008](Example 1) The 1st example of the basic structure of the liquid crystal display element of this 
example is shown in drawing 1 (a) and (b). Drawing 1 (a) is a top view of a liquid crystal display element, and 
drawing 1 (b) is a side view. In the figure, it is a liquid crystal switching transistor which consists of single 
crystal Si by which the glass substrate for liquid crystal display elements in 1 and 2 were formed in the 
liquid-crystal-display portion, and 3 was formed on the liquid-crystal-display portion of the glass substrate 
1 , and has become the array form in which only the number of picture elements was formed. By a diagram, 
a part is omitted and it has displayed. The holding part which the glass substrate which 4 countered the 
glass substrate 1 and was provided, the liquid crystal filling portion by which 5 was inserted into the two 
glass substrates 1 and 4, and 6 opened the opening of the two glass substrates 1 and 4 suitably, were 
fixed, and closed the liquid crystal, and 7 are the external IC chips for a drive. Although not displayed by a 
diagram, each switching transistor is connected to the external circuit for a drive, respectively. 
It is connected to the transparent electrode currently formed in each predetermined part of the glass of 
two sheets. 

When each switching transistor operates, voltage is added to the transparent electrode of the portion of a 
picture element to display and the arrangement of the liquid crystal of the portion changes, the display by 
each picture element is made. The single crystal Si transistor 3 is about 1 micrometer in thickness. 
It can put between two glass substrates. 

Since it is a single crystal, even if the value whose electron mobility is about [ 1500 cm 2 /] V.s greatly is 
obtained easily and compares with about 1500 times as many amorphous Si ratio ** and polycrystal Si, it is 
30 times larger from 15. Therefore, high-speed quick switching is possible also for the speed of the 
switching transistor made from this for the almost same magnification. As a result, even if a picture 
element increases more nearly substantially than before, displaying maintaining good contrast is possible. 
[0009]The glass substrate 1 and each single crystal Si transistor 3 are joined directly. If it joins using 
adhesives, such as common resin, and the method of this example will be used although a next 
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semiconductor processing process cannot be performed by relations, such as heat resistance and solvent 
resistance, a glass substrate and single crystal Si, Silicon which is a forming component of glass, oxygen, 
and silicon of a Si surface react, and it is joined, therefore since it is adhesion by an inorganic substance, 
there are no above problems. When the adhesives of resin are used, among heat are a weak problem, the 
problem of the long term reliability by mechanical distortion, etc., but there is also no such problem by 
pasting up with an inorganic material like this example. 

[0010](Example 2) The 2nd example of the structure of the liquid crystal display element of this example is 
shown in drawing 2 . In a figure, the glass substrate for liquid crystal display elements in 1 and 2 are liquid- 
crystal-display portions, and 6 has the glass substrate countered and provided via the liquid crystal on it 
by the holding part. By the switching transistor array which comprised an amorphous Si thin film, 8 carries 
out a ****** abbreviation and is displayed.9 is directly joined to the glass substrate 1 by single crystal Si, 
and the circuit for a switching transistor array drive is formed. Fundamentally, the structure of the portion 
of 2 is the same as Example 1, is formed by amorphous Si instead of single crystal Si, and has the same 
composition what is called as a conventional TFT type liquid crystal display section. Although not displayed 
by a diagram, the switching transistor array and the circuit part for a drive are electrically connected by 
the electric wiring formed on the glass substrate 1. Each switching transistor as well as Example 1 is 
formed and connected with the transparent electrode on a glass substrate. Since IC for drive circuits did 
not need to be later mounted like before and it is integrated on a glass substrate by having such 
composition at a liquid-crystal-display portion and one, the whole liquid crystal display element can be 
miniaturized. 

[001 1](Example 3) The 3rd example of the structure of the liquid crystal display element of this example is 
shown in drawing 3 . In a figure, the name and function of each component of 1 , 2, 6, and 9 are the same as 
that of Examples 1 and 2. 3 and 9 are single crystal Si directly joined to the glass substrate, and the 
switching transistor and the circuit for a drive are formed on it, respectively. Although not displayed by a 
diagram, the switching transistor array 3 and the circuit part 9 for a drive are electrically connected like 
Examples 1 and 2 by the electric wiring formed on the glass substrate 1 . The transparent electrode as well 
as Example 1 is formed and connected with each switching transistor. In this example, the effect of both 
who showed in Examples 1 and 2 is acquired by both the switching transistor array 3 and the circuit part 9 
for a drive, using [ therefore ] single crystal Si directly joined to the glass substrate. That is, the 
extraordinarily high-speed operation also of the circuit for a switching transistor and a drive is attained 
rather than conventional amorphous Si and polycrystal Si, and the object for liquid crystal display elements 
which can operate a mass picture element by high contrast is obtained. A small and reliable liquid crystal 
display element is obtained from the technical problem of a component side being solved like Example 2. 
[0012](Example 4) The 4th example of the structure of the liquid crystal display element of this example is 
shown in drawing 4 . Drawing 4 shows the structure of the side corresponding to drawing 1 (b). In a figure, 
the name and function of each component of 1 to 4, 6, and 7 are the same as that of Example 1. 10 is 
silicon compound films, such as silicon for joining the transistor which consists of the glass substrate 1 and 
single crystal Si, or oxidized silicon. Silicon or the silicon compound film is about 0.05 - 0.5 micrometer in 
thickness. 

As well as Example 1 even if there is besides single crystal Si about 1 micrometer thick, it is possible to 
put between the two opposite glass substrates 1 and 4. 

The heat resistance of silicon or a silicon compound, solvent resistance, and a resistance to environment 
are equivalent to single crystal Si or a glass substrate, or are more than it. 
The almost same effect as the structure of the direct junction shown in Example 1 is acquired. 
Therefore, the same effect as Example 1 is acquired. 

[0013](Example 5) The 5th example of the structure of the liquid crystal display element of this example is 
shown in drawing 5 . Drawing 5 is a thing corresponding to the structure of drawing 2 shown in Example 2, 
and shows the structure of the side of that. In a figure, the name and function of each component of 1 , 4, 
6, 8, and 9 are the same as that of Examples 1 and 2. 1 1 is silicon compound films, such as silicon for 
joining the circuit part for a drive which consists of the glass substrate 1 and single crystal Si, or oxidized 
silicon. Silicon or the silicon compound film is about 0.05 - 0.5 micrometer in thickness. 
The function and effect are the same as that of Example 4. 

That is, the heat resistance of silicon or a silicon compound, solvent resistance, and a resistance to 
environment are equivalent to single crystal Si or a glass substrate, or are more than it. 
The almost same effect as the structure of the direct junction shown in Example 2 is acquired. 
Therefore, the same effect as Example 2 is acquired. 

[0014](Example 6) The 6th example of the structure of the liquid crystal display element of this example is 
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shown in drawing 6 . Drawing 6 is a thing corresponding to the structure of drawing 3 shown in Example 3, 
and shows the structure of the side of that. In a figure, the name and function of each component of 1 , 3, 
4, 6, and 9 are the same as that of Example 1-3. 10 and 1 1 are silicon compound films for joining single 
crystal Si for switching transistors, 3 and single crystal Si for drive circuits, and 10 to the glass substrate 1 
directly, respectively, such as silicon or oxidized silicon, like Examples 4 and 5. the junction effect of silicon 
or a silicon compound film is the same in Example 4 having described, therefore the mass picture element 
shown in Example 3 can be driven by high contrast, and, moreover, the effect that a liquid crystal display 
element with small mounting is obtained is acquired in a similar manner. 
[0015](Example 7) The example of the manufacturing method of this example is shown. 
[001 6]A glass substrate and the single crystal Si substrate surface are made very purely and flat. Next, 
hydrophilic processing of each substrate face is carried out. Specifically, the surface is slightly etched with 
a fluoric acid system etching reagent. Next, if it lays on top of Mr. **** after pure water washes each 
surface enough, junction will take place with fan DEAWARUSU power, such as a hydroxyl group which is a 
constituent of the water which stuck to the surface of each substrate. If it heat-treats in this state, 
hydrogen which is a constituent of water falls out from the interface gradually, silicon and oxygen which are 
the constituents of glass, and silicon of a Si substrate join together, and bonding strength is strengthened. 
In this state, the joined single crystal Si substrate is sheet-metaHzed by grinding, polish, etching, etc., and, 
eventually, it sheet-metal-izes to mum order. It is possible to sheet-metaHze to about 1 micrometer 
actually. Next, single crystal Si sheet metal is etched only into the portion corresponding to each picture 
element so that it may remain in island shape. Next, on each island-shape single crystal Si, sauce, a drain, 
a gate, and various wiring electrodes are formed by the manufacturing process of the usual field effect 
transistor, and a switching transistor is formed in each island. Thereby, the structure of a switching 
transistor array is acquired. The manufacturing process of a field effect transistor can be carried out below 
450 **, and if junction strengthening heat treatment temperature is performed by more than it, even if it 
performs the above-mentioned process treatment, a problem will not arise at all. Next, it is made to 
counter with the glass substrate which formed a transparent electrode and various wiring electrodes and in 
which another transparent electrode was formed, and a liquid crystal material is poured in and closed in the 
gap of a glass substrate. Each switching transistor, each transparent electrode, and an external circuit are 
constituted so that the voltage applied to a ****** **** liquid crystal can be controlled to each picture 
element. Thereby, the liquid crystal display element of the structure shown in Example 1 is obtained. 
[0017]Heat treatment for junction strengthening is effective above 100 **, and junction is strengthened, so 

that it carries out at an elevated temperature. The bonding strength of several 10 to several 100 kg/cm is 
obtained easily. The limit by the side of the elevated temperature of heat treatment temperature can carry 
out heat resistance of the glass substrate to be used, and needs to be below softening temperature at 
least of a ball and the used glass substrate. If it heat-treats at the temperature of not less than 300 **, 

the intensity more than 100 kg/cm 2 will be obtained easily, and sufficient intensity for subsequent grinding, 
polish, etching, etc. will be obtained. In order for there to be no exfoliation and to acquire good junction, it 
is desirable to make it possible the nearest whether to double the coefficient of thermal expansion of single 
crystal Si with a glass substrate. The width of a glass material of selection of a coefficient of thermal 
expansion is wide, it is possible to choose the almost same thing as Si, in that case, heat treatment to an 
about 500 ** elevated temperature is attained without exfoliation etc., and a production yield improves. 
Although bonding strength sufficient with the heat treatment temperature of 500 ** or less can be taken, it 
is also possible by adding an electric field to an interface to make heat treatment temperature low further. 
At least 300 ** or less of junction with firm heat treatment temperature is acquired by what the high 
tension of 200-5000V is applied to the interface for. how to apply voltage — a direct current — or it adds 
in pulse. As stated above, this example from junction at 500 ** or less being possible. Since the cheap 
glass substrate having contained the ingredient which lowers the melting point in addition to oxidized silicon 
can be used, without using an expensive substrate for a substrate like synthetic quartz with the 
characteristic stable to an elevated temperature and each process can also be performed at low 
temperature, it is advantageous on production. 

[0018]In a liquid crystal display element, although the parallelism of an opposite glass substrate is an 
element important for performance, since junction is performing the glass substrate and the single crystal 
Si substrate directly in this example, the display flatness of a glass substrate and a single crystal Si joined 
part can be kept very good. As a result, the display flatness in the case of grinding, polish, and etching is 
also controllable good, and since there is also dramatically little variation in the thickness of the island of 
each single crystal Si, the parallelism of a glass substrate can also be kept good enough. 
[0019](Example 8) The 2nd example of the manufacturing method of this example is shown. 
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[0020]A glass substrate and the single crystal Si substrate surface are made very purely and flat. Next, an 
amorphous Si film is formed in each substrate face with plasma chemistry vapor phase growth (CVD). Next, 
hydrophilic processing of the amorphous Si surface is carried out. Specifically, the surface is etched with a 
fluoric acid system etching reagent. Next, if it lays on top of Mr. **** after pure water washes each 
surface enough, junction will take place like Example 7 with fan DEAWARUSU power, such as a hydroxyl 
group which is a constituent of the water which stuck to the surface of each substrate. If it heat-treats in 
this state, hydrogen which is a constituent of water falls out from the interface gradually, the left-behind 
oxygen and silicon which is the constituents of amorphous Si of an interface join together, and bonding 
strength is strengthened. The liquid crystal display element of the structure of Example 4 of having 
henceforth a switching transistor array of single crystal Si directly joined to the glass substrate by 
amorphous Si with the same manufacturing method as Example 7 is obtained. 

[0021]The mechanism of direct junction is the same as Example 7 almost, therefore the effect of the 
coefficient of thermal expansion of the effect of the heat treatment temperature for junction strengthening 
and a temperature requirement, and a glass substrate is the same as that of Example 7 almost. By applying 
voltage to a joining interface, it is possible to make heat treatment temperature low as well as Example 7. 
[0022]If the thickness of amorphous Si used for junction is used [ plasma CVD ], since a thickness of 0.05 

- 0.5 micrometer can be controlled by nm order, it does not pose a problem as well as [ the technical 
problem about the parallelism of an opposite glass substrate / almost ] Example 7. 
[0023](Example 9) The 3rd example of the manufacturing method of this example is shown. 

[0024]A glass substrate and the single crystal Si substrate surface are made very purely and flat. Next, an 
oxidized silicon film is formed in each substrate face by CVD. Next, hydrophilic processing of the oxidized 
silicon film surface is carried out. Specifically, the surface is etched with a fluoric acid system etching 
reagent. Next, if it lays on top of Mr. **** after pure water washes each surface enough, junction will take 
place like Example 7 with fan DEAWARUSU power, such as a hydroxyl group which is a constituent of the 
water which stuck to the surface of each substrate. If it heat-treats in this state, hydrogen which is a 
constituent of water falls out from the interface gradually, oxygen and silicon which are the constituents of 
the left-behind oxygen and oxidized silicon join together, and bonding strength is strengthened. The liquid 
crystal display element of the structure of Example 4 of having henceforth a switching transistor array of 
single crystal Si directly joined to the glass substrate with oxidized silicon with the same manufacturing 
method as Example 7 is obtained. 

[0025]The mechanism of direct junction is the same as Example 7 almost, therefore the effect of the 
coefficient of thermal expansion of the effect of the heat treatment temperature for junction strengthening 
and a temperature requirement, and a glass substrate is the same as that of Example 7 almost. By applying 
voltage to a joining interface, it is possible to make heat treatment temperature low as well as Example 7. 
[0026]Since the thickness of the oxidized silicon film used for junction is controllable by a thickness of 0.05 

- 0.5 micrometer by nm order, it does not pose a problem as well as [ the technical problem about the 
parallelism of an opposite glass substrate ] Example 7. 

[0027](Example 1 0) The 4th example of the manufacturing method of this example is shown. 
[0028]An amorphous Si thin film is formed in the liquid crystal display section of a glass substrate which 
provided the predetermined transparent electrode by plasma CVD etc. Next, hydrophilic processing of the 
surface of the single crystal Si substrate joined to the drive circuit formation part of a glass substrate and 
it is carried out like Example 7. Next, pure water washes enough and a single crystal Si substrate is joined 
to the drive circuit formation part of a glass substrate. After heat-treating like Example 7 henceforth, the 
circuit for a drive is formed in single crystal Si which joined the switching transistor array to the 
amorphous Si-thin-film formation part, and an electrical link is performed, respectively. Next, the structure 
of Example 2, i.e., the switching transistor of a liquid-crystal-display portion, is amorphous Si by providing 
the glass substrate which countered the liquid crystal display section and provided the predetermined 
transparent electrode, and connecting closure and each electric wiring to the gap for a liquid crystal, A 
driving circuit part obtains the liquid crystal display element which consists of single crystal Si directly 
joined to the glass substrate. 

[0029]If an amorphous Si film is formed in the junction schedule part of a glass substrate and single crystal 
Si by plasma CVD and single crystal Si is joined to a glass substrate with an amorphous Si film like 
Example 8, the liquid crystal display element of the structure of Example 5 ( drawing 5 ) joined with the 
amorphous Si film can be obtained. 

[0030](Example 11) The 5th example of the manufacturing method of this example is shown. 

[0031] An amorphous Si thin film is formed in the liquid crystal display section of a glass substrate which 

provided the predetermined transparent electrode, a drive circuit formation schedule part, and the surface 
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of a single crystal Si substrate to join by plasma CVD etc. Next, the substrate which joined single crystal Si 
for each amorphous Si surface to the glass substrate by amorphous Si hydrophilic processing and by 
carrying out pure water washing and piling up uniformly is obtained. After heat-treating like Example 7 
henceforth, etching etc. separate single crystal Si into each portion suitably, a switching transistor array is 
formed in a liquid crystal display section, the circuit for a drive is formed in the circuit part for a drive, and 
an electrical link is performed, respectively. The structure of the liquid crystal display element of Example 6 
( drawing 6 ) which formed both the liquid crystal switching transistor and the circuit for a drive in single 
crystal Si joined by amorphous Si by this is acquired. 

[0032]If an oxidized silicon film is formed in the junction schedule part of a glass substrate and single 
crystal Si by CVD and single crystal Si is joined to a glass substrate with an oxidized silicon film like 
Example 9, the liquid crystal display element of the structure of Example 6 ( drawing 6 ) joined with the 
oxidized silicon film can be obtained. 

[0033](Example 12) The 7th example of the structure of the liquid crystal display element of this example 
is shown in drawing 7 . A figure shows the structure of the side of the structure of this example. In a figure, 
the name and function of each component of 1, 4, 6, and 7 are the same as that of Example 4. 12 is the 
switching transistor made on the single crystal GaAs substrate, and 13 is silicon compound films, such as 
silicon for joining the switching transistor made by the single crystal GaAs substrate to the glass substrate 
1, or oxidized silicon. The thickness of a single crystal GaAs substrate is about 1 micrometer. The 
thickness of silicon or a silicon compound film is about 0.05 - 0.5 micrometer. That is, the structure of this 
example is the structure which used the single crystal GaAs instead of single crystal Si in the structure of 
Example 4. 

Other composition and principles of operation are the same as that of Example 4. 

The effect as the structure of the direct junction shown in Example 1 that the effect of heat resistance, 
solvent resistance, and a resistance to environment is almost the same is acquired, further — this example 
— electron mobility — 9700 cm 2 / about V.s — since a certain single crystal GaAs is used, about 6 time 
high-speed operation is more possible than single crystal Si. Therefore, a further mass picture element can 
be operated by high contrast rather than the thing of the structure of Example 4. 

[0034](Example 13) The 8th example of the structure of the liquid crystal display element of this example 
is shown in drawing 8 . Drawing 8 is a thing corresponding to the structure of drawing 5 shown in Example 5, 
and shows the structure of the side of that. In a figure, the name and function of each component of 1, 4, 
6, and 8 are the same as that of Example 5. The circuit part for a switching transistor drive by which 1 4 
was constituted from the single crystal GaAs, and 15 are silicon compound films, such as silicon for joining 
directly the circuit part 14 for a drive which consists of the glass substrate 1 and the single crystal GaAs, 
or oxidized silicon. Silicon or the silicon compound film is about 0.05 - 0.5 micrometer in thickness. 
The function and effect are the same as that of Example 5. 

That is, the effect of the same heat resistance as Example 5, solvent resistance, and a resistance to 
environment is acquired. Furthermore, since the single crystal GaAs is used instead of single crystal Si, a 
further mass picture element can be operated by high contrast rather than the thing of the structure of 
Example 5 at this example. 

[0035](Example 14) The 9th example of the structure of the liquid crystal display element of this example 
is shown in drawing 9 . Drawing 9 is a thing corresponding to the structure of drawing 6 shown in Example 6, 
and shows the structure of the side of that. In a figure, the name and function of each component of 1, 4, 
and 6 are the same as that of Example 1. 12, 13, 14, and 15 like Examples 12 and 13, respectively The 
single crystal GaAs for switching transistors. It is silicon or the silicon compound film for joining directly 
the silicon which has joined it to the glass substrate 1 directly or a silicon compound film and the single 
crystal GaAs for drive circuits, and it to the glass substrate 1. the junction effect of silicon or a silicon 
compound film is the same in Example 1 3 having described, therefore the mass picture element shown in 
Example 3 can be driven by high contrast, and, moreover, the effect that a liquid crystal display element 
with small mounting is obtained is acquired. Since the single crystal GaAs is used for both the switching 
transistor and the circuit part for a drive, the display of mass high contrast is still attained than the 
structure of Example 6. 

[0036](Example 15) The 6th example of the manufacturing method of this example is shown. 
[0037]A glass substrate and the single crystal GaAs substrate surface are made very purely and flat. Next, 
an amorphous Si film is formed in each substrate face with plasma chemistry vapor phase growth (CVD). 
Next, hydrophilic processing of the amorphous Si surface is carried out. Specifically, the surface is etched 
with a fluoric acid system etching reagent. Next, if it lays on top of Mr. **** after pure water washes each 
surface enough, junction will take place like Example 7 with fan DEAWARUSU power, such as a hydroxyl 
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group which is a constituent of the water which stuck to the surface of each substrate. If it heat-treats in 
this state, hydrogen which is a constituent of water falls out from the interface gradually, the left-behind 
oxygen and silicon which is the constituents of amorphous Si of an interface join together, and bonding 
strength is strengthened. The liquid crystal display element of the structure of Example 12 of having 
henceforth a switching transistor array of the single crystal GaAs directly joined to the glass substrate by 
amorphous Si with the same manufacturing method as Example 7 is obtained. 

[0038]The mechanism of direct junction is the same as Example 7 almost, therefore the effect of the 
coefficient of thermal expansion of the effect of the heat treatment temperature for junction strengthening 
and a temperature requirement, and a glass substrate is the same as that of Example 7 almost. By applying 
voltage to a joining interface, it is possible to make heat treatment temperature low as well as Example 7. 
[0039]If the thickness of amorphous Si used for junction is used [ plasma CVD ], since a thickness of 0.05 

- 0.5 micrometer can be controlled by nm order, it does not pose a problem as well as [ the technical 
problem about the parallelism of an opposite glass substrate / almost ] Example 7. 
[0040](Example 1 6) The 7th example of the manufacturing method of this example is shown. 

[0041] A glass substrate and the single crystal GaAs substrate surface are made very purely and flat. Next, 
an oxidized silicon film is formed in each substrate face by CVD. Next, hydrophilic processing of the 
oxidized silicon film surface is carried out. Specifically, the surface is etched with a fluoric acid system 
etching reagent. Next, if it lays on top of Mr. **** after pure water washes each surface enough, junction 
will take place like Example 7 with fan DEAWARUSU power, such as a hydroxyl group which is a 
constituent of the water which stuck to the surface of each substrate. If it heat-treats in this state, 
hydrogen which is a constituent of water falls out from the interface gradually, oxygen and silicon which are 
the constituents of the left-behind oxygen and oxidized silicon join together, and bonding strength is 
strengthened. The liquid crystal display element of the structure of Example 12 of having henceforth a 
switching transistor array of the single crystal GaAs directly joined to the glass substrate with oxidized 
silicon with the same manufacturing method as Example 7 is obtained. 

[0042]The mechanism of direct junction is the same as Example 7 almost, therefore the effect of the 
coefficient of thermal expansion of the effect of the heat treatment temperature for junction strengthening 
and a temperature requirement, and a glass substrate is the same as that of Example 7 almost. By applying 
voltage to a joining interface, it is possible to make heat treatment temperature low as well as Example 7. 
[0043]Since the thickness of the oxidized silicon film used for junction is controllable by a thickness of 0.05 

- 0.5 micrometer by nm order, it does not pose a problem as well as [ the technical problem about the 
parallelism of an opposite glass substrate ] Example 7. 

[0044](Example 17) The 8th example of the manufacturing method of this example is shown. 
[0045]An amorphous Si thin film is formed in the liquid crystal display section of a glass substrate which 
provided the predetermined transparent electrode by plasma CVD etc. Next, hydrophilic processing of the 
surface of the single crystal GaAs substrate joined to the drive circuit formation part of a glass substrate 
and it is carried out like Example 7. Next, pure water washes enough and a single crystal GaAs substrate is 
joined to the drive circuit formation part of a glass substrate. After heat-treating like Example 7 
henceforth, the circuit for a drive is formed in the single crystal GaAs which joined the switching transistor 
array to the amorphous Si-thinHilm formation part, and an electrical link is performed, respectively. Next, 
the structure of Example 13, i.e., the switching transistor of a liquid-crystal-display portion, is amorphous 
Si by providing the glass substrate which countered the liquid crystal display section and provided the 
predetermined transparent electrode, and connecting closure and each electric wiring to the gap for a liquid 
crystal, A driving circuit part obtains the liquid crystal display element which consists of the single crystal 
GaAs directly joined to the glass substrate. 

[0046]If an oxidized silicon film is formed in the junction schedule part of a glass substrate and single 
crystal Si by CVD and a glass substrate and the single crystal GaAs are joined to it with an oxidized silicon 
film like Example 9, the liquid crystal display element of the structure of Example 13 joined with the 
oxidized silicon film can be obtained. 

[0047](Example 18) The 9th example of the manufacturing method of this example is shown. 
[0048]An amorphous Si thin film is formed in the surface of the liquid crystal display section of a glass 
substrate which provided the predetermined transparent electrode, a drive circuit formation schedule part, 
and the single crystal GaAs substrate to join by plasma CVD etc. Next, the substrate which joined the 
single crystal GaAs for each amorphous Si surface to the glass substrate by amorphous Si hydrophilic 
processing and by carrying out pure water washing and piling up uniformly is obtained. After heat-treating 
like Example 7 henceforth, etching etc. separate the single crystal GaAs into each portion suitably, a 
switching transistor array is formed in a liquid crystal display section, the circuit for a drive is formed in the 
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circuit part for a drive, and an electrical link is performed, respectively. The structure of the liquid crystal 
display element of Example 14 which formed both the liquid crystal switching transistor and the circuit for 
a drive in the single crystal GaAs joined by amorphous Si by this is acquired. 

[0049]If an oxidized silicon film is formed in the junction schedule part of a glass substrate and single 
crystal Si by CVD and single crystal Si is joined to a glass substrate with an oxidized silicon film like 
Example 9, the liquid crystal display element of the structure of Example 14 joined with the oxidized silicon 
film can be obtained. 

[0050]In Example 12-18, the example of GaAs which is an III— V compound semiconductor was shown. More 
quickly [ electron mobility ] than Si, chemical nature is also good for GaAs and each of HI— V compound 
semiconductors other than this, for example, InP, InGaAs(es), AIGaAs(es), etc. is alike. Therefore, if silicon 
or the silicon compound film shown by this example is used, junction is directly possible to a glass 
substrate, and the same effect as the same structure can be acquired. 

[0051] Although the example of oxidized silicon showed each by this example as a silicon compound, the 
oxidized silicon formed by CVD etc. differs in the oxygen content somewhat by conditions. Nitrogen may 
also be contained. In any case, junction is acquired directly. As for the propriety of direct junction, the 
character of combination of the substance is involving. 

If it has covalent bond character like silicon or oxidized silicon, the almost same effect will be acquired and 
a thing will be seemed. 

Therefore, it is large with oxidized silicon compounds, such as oxidized silicon, such as SiOx, SiOxNy, and 
SizNy, oxidation silicon nitride, and silicon nitride, and junction of a semiconductor and a glass substrate is 
possible. 
[0052] 

[Effect of the Invention]Composition and a manufacturing method which were explained above are 
comprised in this invention. 

Therefore, an effect which is indicated below is shown. 

[0053]In this example, a liquid crystal switching transistor or/and the circuit part for a switching transistor 
drive, From forming in very large single crystal Si or the single crystal III— V compound semiconductor of 
mobility, the display which is a mass picture element can be performed by high contrast so that very high- 
speed operation is [ as a result ] possible. Since the circuit for a drive can be formed in one, a 
miniaturization can be attained. 

[0054]Since junction of a single crystal semiconductor and a glass substrate is performed using direct, 
silicon, or a silicon compound, it excels in the field of heat resistance, solvent resistance, and a resistance 
to environment. Since it excels especially in heat resistance, it becomes it is possible to carry out the 
transistor formation process after junction, and possible to unification of the circuit for a drive. 
[0055]Since a cheap glass substrate with the low melting point containing ingredients other than oxidized 
silicon can be used, without using an expensive thing like a synthetic quartz board since it is joinable at the 
temperature of 500 ** or less and each process can be performed at low temperature, it is advantageous 
on production. 
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[Drawing 2l The lineblock diagram of the I 
[Drawing 3l The lineblock diagram of the I 
[Drawing 4] The lineblock diagram of the I 
[Drawing 5] The lineblock diagram of the I 
[Drawing 6] The lineblock diagram of the I 
[Drawing 7] The lineblock diagram of the I 
[Drawing 8] The lineblock diagram of the I 
[Drawing 9] The lineblock diagram of the I 
[Description of Notations] 

1 Glass substrate 

2 Liquid crystal display section 

3 Single crystal Si switching transistor 

4 Glass substrate 

5 Liquid crystal filling portion 

6 Holding part 

7 The circuit part for a drive 

8 Amorphous Si switching transistor 

9 The circuit part for a single crystal Si drive 

10 Silicon or a silicon compound film 

11 Silicon or a silicon compound film 

12 Single crystal GaAs switching transistor 

13 Silicon or a silicon compound film 

14 The circuit part for a single crystal GaAs drive 

15 Silicon or a silicon compound film 



quid crystal display element in the 2nd example 
quid crystal display element in the 3rd example 
quid crystal display element in the 4th example 
quid crystal display element in the 5th example 
quid crystal display element in the 6th example 
quid crystal display element in the 7th example 
quid crystal display element in the 8th example 
quid crystal display element in the 9th example 
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20 ©«S©«||SI5yR-?-%»ac£**-CSa. 

[0030] 1 1 ) xmnmnmrnrmnms 
[0031] mjzvmw&mz&mc*}? zm&vmik 

30 a. «g£ s i *MS«c«a»Ki v ^> ^ttfcct o 

^*5«tO*|g»)ffllHl5§©i5|^^. ttJUTS i tCiOS^l/ 
fc^MlS i(C^L/fc||SgCT6 (H6) ©iRaii^R 
^©«it^f#5. 

[0 0 3 2 ] ifc*7^IHiiWS i ©S^pJEflS 
iC CVDK,fcOIMm3RII«^JftL. H^J9£i5a 

40 tf. ^b^^-c^UfcHiS«ai6 (06) ©«|jt©fg 
JiSi7nJft-?*» S C £ As-C * 4 . 
[0 03 3] (^JSW 1 2 ) *HSS^J©^b1*7k^© 
^ii©m 7 ©FUfcH 7 (C^-T. 0«*^KifS|©^3§©ffliJ 
tfi<Dffi&.&9jkLtc&<D-C$>&„ miCte^X. 1 , 4, 
6. 7©§«^g|R©«^£«tg«||ife^4£|5l«lr* 
S. 1 2«#*gHlGa AsS«±CcCP6nfcX-f 
^h7>^X5?-C*0. 13«$i B lGaAsSS{c^ 

Z>tc#>CDimi> L < «K{tSS/«c f©S»ffc^!»Bl 
50 T-£> S„ ^bIG a A s S«©/»#« 1 ju rnggT* 



9 

ztcmmb h < ummt^mm<omwt o . 05- 

O. 5/imiSt*5. -rOctJ^^feWWOltJttt. * 

jisan4ia6«4iisia-p*s. ifNfett. w&sufit mm 
««isi«©a6*#W6tt*. S6ic#sii60rT?». 

&ttK**9 7 0 0 cm'/V • sg!$>5*MSGaA 
jW^Iffirft*. L-fc*ot, 35»0U4©#Kft© *>©«*: 9 10 

[0 034] 1 3 ) 3*^U6«©}Ra*SyR^© 

*«KDl(l 8 ©«*H 8 B8«. UKAS^l, 

fcB 5 ©fltifHCftHSLfc: «>©-?. ^tt©flPJI!©*ftig£^ 
Ltcb<DT$>?><, gUCfc<,>T\ 1. 4, 6, %<D&Ml& 

«jffl[518§gR. 15B*7^1iWGaAsW 

& 4 fg«jffl[5iBsgp 1 4 tasas^-r £ tcibvmm & l < 20 

ttiMI3iJR& «!: ©S^t^JJg-C* & . 6 L < 
XftettlRK. 05-0. 

0, *©«mb&$i%k. ns6^j5 

$MSG a A s &m^-Cl>2><D-emM&i5 ©1#jg©&© 

[0 0 3 5 ] (iefefll 1 4 ) :«afeW©«JUiS** : F-© 

fcH6©«i&(c*fi£;L/cfc©-e. -thCHIJffiCDflWS*^ 
Ufcfc©-?**. HKfe^T. 1. 4, 6©£1fJ&gSg 
©«»i«ttttgH6«lil§l«t?*S. Sfcl2, 1 
3, 14, 1 SUXIIffl 2*sJ:tf 13&IBHI. -eft-* 

x«« 1 ccffi8S^UTt»sssRt> L < «Jj£^b£- 

®& 1 Kasag^-r a*:*©. u < itmmitsm 

mi 3-cm^-tc6mUV$)K>. Ltctt-iX, mfcW3V 40 

Jfc«fe B B B GaAsW'f";f>i'F7>y 
X 3? *Jct 0'liailffl|5ISSg|5©M^(CfflC»r I > -5 C i #> h . 

©$;*<}: 9 fe$6«:^fiia;=i> h^x h©n 

[0 03 6] 1 5 ) 4mtt©S!ljfi:&&©* 6 

[0 0 3 7 ] *7Xlfi|lfi B B B G a A s 
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7Xv{b^SvfflJ&S& (CVD) tCfc^NHrStS ill* 
?fctC*©#aSIS i 3?®£$fck#WnrS„ * 

mmM7 ilsHS. -&««©affi:c!R#L/c* 
©^^7>-C*-57K^^i©7 r >-f : T-7-Jl/X 
•*{C J: OS^sWjec -So t©tt»-C*WHl*tf 5 i^ffi 
^^★©WliBiS^ftS^SR^^IIItctfewrc**. JeSS 

txtcwmtwmco^ B ws i ©t»iias»t?*ss3R3w*s 

^nfcTOGaAsC^-f^yyF^y^^T 

uw^w-r*. sesm 2 ©*£©***£****» 
a. 

[0038] ess^^^-XAti. nmw ts« 
(Dwm. *jd:j>*asf5H, #^*^©jiweiR*©aMi 

&n«L mure**. 

[003 9 ] *1&fetcmi>1t.#MMS i ©^tt. ^ 
^XvCVD^ffl^tltfO. 0 5-0. 5(im©)l^ 

wascw-r zwmbmmw i t&mm. matte* 
[0040] (*tet?!i 1 6 ) xmmwvm&mvm i 

[0 04 1 ] *7^1itW B GaAsIM4t 

fct?s#^offitcts. ^^^ti-en©a«afflicc 

«©aBtc©# bfc7K©«^^T* ^>*^S^c 4© 7 

€>. «S»Eit«7 4l5l«©«jt*ffi{c«fc»). IMkSJRCc 
7?>i/h7>^X^7H' ; S:*t5. XlkMl 2©i8 
[0 04 2 ] iSSS^©^*^-XA«, ^*S0!l7i,5^ 

[0043] ztcm^cm^tcmmmmnrnM*. 

0. 0 5-0. 5 Mm©Jl^Tnm^--^--C$lJiaJr# 



n 

[0044] (mmm 1 1 > **»w©tus*8;©* 8 
©0,**n-r. 

[0 045 ] 3fSOll|lg§ittfc*7Xlli©i^ 
!Sn»ic^X7C VD££(Cj:9*NMrs i JVjR&jg 
J&-TSo ^CK:^^xS«©Kttia^iiS»*jJ:o t -eti{c 
«^-r*JMSaGaAs»«©aiS*, 11*0.7 £|SJ8 

»R®IBttBH0RlSff (C«M» G a A s atffi*fi^-T 10 
S» m3lt6W7il5ia«:Lrj|W8Hl*ffo^:|R. #A 
MS i WKjntdONcx-Y ^>^h7>^*7W 
*. ^Lfcffe H a GaA s Cc|gflMJiatt*]gl£U * 

ft*ft«stw«*i.*fT 5 . fttcffiitftOTastcftM. it 9? 
jeo^WfrSrswa.*/? 

shc«±. £iE(«a«*ssK-r*c£{c<fc9. £%m 
3 ©aut. tt*>%m£t&mM>* 

i?a*ti#aMS i-c. IBttl515Sgl5tt*-5x»^{ciSS 
S^Stifc#»ftG a A s *>6&S?&fl3l7nS&?**f 
•S„ 20 
[0 046 ] *fc#^**S£4l|SiiS i ©Jg^JEa. 

{clftftt&RjRtcj: 0 #7Xi«i#M B B B G a A s £j£i^ 

•rn«« gtfla&mrjtebftjdtMi 3 ©*»©«*, 
[0047] (ussct 1 8 ) ^9mm<osm^wom 9 

[0 048] »Jr£©»i!liW«£»tf fc#5X»R©«fi 

anH** <* vKMsmt&rfim* «fc o*&£-<r s^m n 

GaAsIfiOiltC, ^XvCVDi&i'iCfcO^l 30 

it-s i«wi*j^jaw*. *tc*n-en©*»»s ixi. 
m^z Ltcmm*nz>„ immmm i 1 mmic uxmm 

«T o fcSL #feolG a A s fcjBiSK&asaJcx 9 * > 
jflSdrccjoQafBL WOkm^mcxJ 9*zsifh?> 

^h5>y^**jJ:CflBattffliaK©W#*. mflts i 
(Cctf3^b/cmM B B B GaAsiCf^L/c^Sg^ll 4© 40 

[0 049] Sxfc*7Xl«<!:m B B S i ©S^ffiSP 
K. CVD«Cj:0»{lJi3RBI*»RSL. HlfeWI9il5Ifil 

Kiifiaiaiu»cj:»)#5xfflEiJwsjr.s i *a»r ft 
«. mitmmm-cm^Ltcmmmi ivmmvmmm™ 

[0050] HiS^ 12-18 »c*jt»Ttt. in-v{b 
^jfi(i:t*4GaA s omzmutc. cnjy^©n 

I-Vit&m*m#. 01*. I* I nP. InGaAs, A 

1 GaA s &£»t>rft6*7#.aiKtfS i £9 fciS 50 
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<. *)tfb*WttftfcGaAsKJ:<<Hr»,»-5. *©fc 

he. *f5^anE«:ia«fs^*^tBr*o» ma©«^t 
i^a©^i* s c t *j-c * s . 
[0051] 3$.bd4i.£ L/*c. xmrnm-cit^-rtii) 
mitrnmomn-nkistcfiK c v d & £-cm i-fciMbs 

^^©KSS^WS^^tCcfc ot^Ift So $/c^ 

a:^^©njs«. -e©««©s^©tt»«jiw 
ft*wurt»ft«. «.aR«©«i*3W»6ftfe©ist> 

ftS» Ifc^otS iOx, SiOxNy, SizNy 

tt^oHwiaaswii. iMtsfBURSL mtrnmrnttzm 
\m.mt&m-cfc< . ^*&#5*««©js£j&Jiira 

r&So 

[0 052] 

[#«©»&*] feLhtttWLfe J: 

"To 

[0 053] ^|jfe0»|-ctt. iff A* ^;f>^h7>^ 

8§sp*> #»«.©#««:** s i utttmsst 

m-v^b^j^^K^L-r^sci*^, ffi£>r 

i«»©ttfP*i«J«'C*»). ■*©»*> ASH©M*©» 
»*— tttcj&SrS S C i *»6'jN3Mt*H * c <t #r # 

So 

[0054] J|itt*3a*tt£#9*MR©i8£*. 
So #«Cift&tt{C«ftTl>£C£j&»6. &£fg©h?> 

^x^Rg^D-fex^njsrsci^Bjfg-c^o^ isn 

ffl@B©-r Wb * -C pjfil i ft S . 
[0055] £fc500 °CJi(T©SS-CS'^nr#gft C t 
^6, ^fi£0UHR©J:9(cKflift«>©«ffi(r»r(c. M 

i mmi-m ©«»*$ «ms©fic ^iBft 

£jg±W*fJr&So 

[SM©ffimftUoBj] 

[s i ] *mM<Dm i ©njfiWtcfcwsjffisR^^© 

[02] fflm2<Dnnm< l ctettzmgkWim : ?-<Dmi8m 
[ s 3 ] mm 3 ©njfi^cc s ^^^©Et^ 
[ 0 4 ] mm 4 ©njfe^jc *jw s m&mmm+omjm 
i m 5 j mm 5 ©iuss wc *j w s %ii&j**?©fltit&isi 

[06] |5j06©^SiWcfcWS® B |^^©^0 
[07] l§I07©^itt«{C*J^S?R B %^^©»fiS0 
[0 8] |Sim8©^Wcfc^S?g B l^^©^0 

[ 0 9 ] mm 9 <^»««c*»w s iKAi^^roflt j$h 

[^#©UiBJ] 
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1 

2 m^m^ 

3 #f§AS i ;/?>^H7>^** 

5 ?g^?t»gl5 

6 @SSB 

8 ^ H B »SiXY^>^l-7>y^$ 



(8) ftH?6-28942 1 

14 

*9 mte&S i gl8hffl[!S§gp 

10 gJRfcL<«aUPWb£«iil 

1 1 m3kt>L<im$&t&fam 

12 ii B H B GaA5X-/??>yh7>^^ 

13 &X«>l,<K3JRfb£«ll 

14 #^B B B GaAsllSjfflll!E§gP 

15 mmi>L<immit&®im 



il 3 



[02] 



6 E3SS5 

7 ffiS&fBISJSSB 




■77 



(6; 

5. 



3 "\ 4-4 

V /////// V//4/ 





[05] 





(9) 



«H?6-28942 1 



[06] [07] 
? 6 3 4 6 6 '2 4 ^ 



/O /3 
[09] 

? A£ 
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